Measles is an acute febrile exanthematous condition that is usually a self-limiting disease, but it can be associated with several complications, one of which is subacute sclerosing panencephalitis (SSPE). It is a rare delayed complication of measles due to persistence of the virus in the central nervous Measles is a highly contagious disease caused by the measles virus and is one of the most devastating infectious diseases in humans.
Usually it is a self-limiting acute febrile exanthematous condition, but up to 40% of patients can have complications. Common complications mainly occur in the respiratory tract, with pneumonia, laryngotracheobronchitis (croup) and otitis media 1 . Rare but serious complications of measles usually involve the central nervous system (CNS). Encephalomyelitis occurs within 2 weeks of the onset of rash. Other CNS complications that occur months to years after acute infection are measles inclusion body encephalitis and SSPE, both of which are caused by persistent measles virus infection 2 .
From 1990 to 2010, there has been a decrease in measles incidence in Australia, but the incidence increased in 2011 and 2012, with several imported and local clusters of measles in several territories of Australia (Table 1) 3 .
Subacute sclerosing panencephalitis Initial symptoms of SSPE typically occur some years after natural measles infection and are usually subtle, with intellectual decline and behavioural changes. Most patients proceed over months or years to generalised convulsions, dementia, coma and death.
Death usually occurs within 1-3 years. There is also a higher incidence among males than females, with a ratio of three to one. 
Measles virus proteins and SSPE virus strains

Pathogenesis
Several host cell modifications, mechanisms of virus reactivation and immunopathology in pathogenesis of SSPE have been explained recently, broadening the understanding of the disease. 
Host cell modifications in MV persistence
Pathogenesis of persistent MV infection
The immune system appears to be involved in SSPE pathogenesis ( Figure 1D ). Three mechanisms have been explained in immunopathology of SSPE: direct cytopathic effects, autoantigen and superantigen.
Direct cytopathic effects: Persistent MV infection might destroy infected cells, including oligodendrocytes, and damage inflammatory responses, thereby resulting in demyelination.
Consistent with this idea, there is a strong correlation among the extent of viral fusion activity, cytopathic effects of MV and severity of neurovirulence in a hamster model 16 . .] Table 1 . Measles incidence in Australia.
Acute infection Persistence Demyelination
Year
Measles incidence per 100,000 population will result in extensive CNS lesions 19 .
Conclusions
Several host cell modifications, mechanisms of virus reactivation and immunopathology in pathogenesis of SSPE have been explained recently broadening our understanding of the disease.
However, there could be unidentified mechanisms involved in disease progression during measles virus persistence and pathogenicity. Future research should focus on these aspects and address on early markers of disease, possible novel therapeutic agents in prevention and treating this fatal condition.
